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(54) Optically variable security element and identification document with such element

(57) The invention relates to an optically variable se-
curity element for a secure identification document, The
security element of the invention applies to all type of
document, whatever the location of the graphic person-
alization or the security pattern. The security element
comprises a security pattern (11) and a revealing layer

(22), said security pattern comprising security markings
(A, B, C, D; 5, 6) intended to be displayed with visual
effects depending on the tilt angle of the document. The
security element is remarkable in that the revealing layer
(22) is located inside the inner layers of the document,
below an upper layer (20) at least translucent, which is
printed with said security pattern (11).
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Description

BACKGROUND

�[0001] This invention relates generally to identification
documents and a method for making such identification
documents. More particularly, this invention relates to a
secure identification document that allows detecting a
fraudulent modification of the existing personalization or
a completely falsified document. The invention also re-
lates to a method for making such a document.
�[0002] Identification documents, such as driving li-
censes, identity cards, membership cards, badges or
passes, passports, discount cards, banking cards, mon-
ey cards, multi-�application cards, and other papers of
value; and security documents such as bank notes are
widely used. Because of the value and importance as-
sociated with each of these data carriers, they are often
the subject of unauthorized copying and alterations, and
forgeries.
�[0003] To prevent such activities from being carried
out on these data carriers, different types of visual and
touchable security features have been added to data car-
riers. One of these security features consists in providing,
into the document, an optically variable security element,
which comprises at least two security markings. Said
markings are decomposed and interleaved, so as to cre-
ate a complex image that is printed into the document.
Then, a filter is placed over this complex image, said filter
being arranged so that it enables to visualize each mark-
ing at a respective particular angle by tilting the document
�[0004] Figure 1 shows an example of such a lenticular
security element. Lenticular imaging is a high- �resolution
technology that enables to create visual effects such as
relief (three-�dimensional effect), varying images (flip ef-
fect) or animations. Three-�dimensional effect offers a
depth effect. The animation is a sequence of a plurality
of images corresponding either to the full range of the
expression of a movement (movie), or to a gradual trans-
formation of an object in another (morphing), or to its
magnification or reduction (zooming effect), or to two or
more images completely different (flip effect). In figure 1,
the illustrated example consists of a simple flip effect be-
tween two different images "5" and "6", A complex image
11, comprising two interleaved markings, is printed on a
main surface of an internal constitution layer 10 of a doc-
ument. In the illustrated example the complex image 11
comprises decomposed and interleaved numbers "5"
and "6". Then, a filter 12 is fixedly attached at least onto
the printed complex image 11. The filter 12 is for example
a transparent lenticular layer, well known in the art. By
observing through this lenticular layer, either the number
5 or the number 6 is displayed, depending on the tilt angle
of the document. The filter 12 used can also be a grid,
comprising a set of parallel lines, printed on a transparent
layer. In these known embodiments, the security mark-
ings intended to be revealed can be printed onto the un-
derneath layer, by laser engraving, through the above

filter layer. For that, the energy of the laser beam is de-
termined so that it can blacken the layer underneath,
which is laser sensitive, without engraving the above filter
layer. Such security element can be provided in particular
on polycarbonate documents because polycarbonate
documents typically contain two types of transparent lay-
ers, one being sensitive to laser, i.e. the layer deeper
from the surface in the above described known embod-
iment, while the other is not; i.e the layer between the
markings and the filter in the above described known
embodiment.
�[0005] Generally, security markings are printed simul-
taneously with the personalization information, i.e. during
the printing of the information relating to the identity of
the holder, such as his photograph and/or his name, ad-
dress, birth date etc... The security markings may also
contain personal data.
�[0006] However, this type of optically variable security
element, where the displayed information varies depend-
ing on the tilt angle of the document, has not been pos-
sible to manufacture on documents that are personalized
onto their surface. Indeed, it always requires putting an-
other filter layer, also called revealing layer, between the
security markings and the viewer, in order the viewer be
able to read the security markings through this revealing
layer. Consequently, up to now, it is impossible to provide
such security feature for PVC and/or PET, or PC docu-
ments, where the personalization, which may be made
with color, is made onto the main external surface using
other common printing technologies, such as inkjet, off-
set, or thermal transfer for example. In all these docu-
ments, the optically variable elements are of non-�person-
alized type, such as for example holograms, or optically
variable inks, but they do not secure the personal data
as such.
�[0007] Considering the above, a problem intended to
be solved by the invention is to improve the existing so-
lutions by providing an optically variable security element
for an identification document, said security element
comprising a security pattern and a revealing layer, said
security pattern being intended to be displayed with dif-
ferent visual effects depending on the tilt angle of the
document; said security element being simple, of low cost
and suitable for all types of identification document, what-
ever the location of the personalization or the security
pattern.

SUMMARY

�[0008] The solution of the invention to this problem re-
lates to the fact that the revealing layer is located inside
the inner layers of the document, below an upper layer
at least translucent, which is printed with said security
pattern.
�[0009] Thus, the revealing layer is no more located be-
tween the viewer and the security markings, but under-
neath the security pattern. The revealing layer comprises
a set of parallel lines that have the same period as the
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interleaved markings. In order to be able to read all the
security markings of the security pattern, the revealing
layer is printed with substantially the same color as se-
curity pattern. The viewer can view each marking as if
the revealing layer would have been between him and
the markings, because the eye only perceives the same
color and is insensitive to which parts of the element are
deeper than the other.
�[0010] In another embodiment, the invention relates to
a secure identification document comprising at least one
inner layer, an upper layer at least translucent and a se-
curity element according to the’ invention. The document
is particularly remarkable in that the revealing layer is
placed inside inner layers, below the upper at least trans-
lucent layer, said security pattern being printed onto said
upper layer at least translucent.
�[0011] According to another aspect of the invention,
there is provided a method for manufacturing a secure
identification document comprising a security element,
said security element comprising a security pattern and
a revealing layer, said security pattern comprising secu-
rity markings intended to be displayed with visual effects
depending on the tilt angle of the document, said method
comprising the following steps: �

- providing the revealing layer inside inner layers of
the document and below an upper layer at least
translucent,

- printing security pattern and /or personalized infor-
mation onto the said at least translucent upper layer.

�[0012] In case where the security pattern is provided
simultaneously with the graphical personalization step,
the upper layer may be a top layer, and the printing may
be made onto its main external surface by common print-
ing technology, or into its thickness by laser engraving.

BRIEF DESCRIPTION OF DRAWINGS

�[0013] The invention will be better understood with ref-
erence to the drawings, in which:�

Figure 1, already described, is a schematic perspec-
tive view of a support with an optically variable se-
curity element,
Figure 2 is a schematic cross-�section of an optically
variable security element according to the invention,
Figure 3 is a schematic view of each security marking
of a security element of a document, each security
marking being viewed at respective different tilt an-
gles of the document,
Figure 4 is a schematic cross-�section of an optically
variable security element according to a variant,
Figure 5 is a detail of the schematic security element
of figure 4,
Figure 6 is a schematic cross-�section of different
possible variants of location of an optically variable
security element in an identification document,

Figure 7 is a schematic cross-�section of an optically
variable security element according to another em-
bodiment,
Figure 8 is a schematic perspective view of a docu-
ment comprising a security element according to the
invention.

DETAILED DESCRIPTION

�[0014] Hereafter, an embodiment of the present inven-
tion will be described in the context of identity (ID) card
and a method for producing it. However, it is to be un-
derstood that the invention is usable with any data carrier
that includes, but is not limited to, a driving license, a
badge or pass, a passport, a discount card, a member-
ship card, a banking card, a credit card, a money card,
a multi-�application card, and other security documents
and papers of value that are to be provided with informa-
tion or data in such a way that they cannot be easily
imitated by common means.
�[0015] Figure 2 shows a schematic cross sectional
view of an optically variable security element according
to a preferred embodiment of the invention. The security
element is provided into a document, which comprises
at least one inner layer 10 and an upper layer 20 at least
translucent. The inner layer�(s) may be either at least
translucent , or opaque. Translucent means that it let the
light pass through the layer and can be at the more com-
pletely transparent. In fact, the constitutive layers may
comprise an at least translucent core layer covered by
at least translucent layers, or an opaque core layer cov-
ered by at least translucent layer�(s). Moreover, the core
layer may also be a multilayer core without departing
from the scope of protection sought. In the example il-
lustrated in figure 2, the document comprises only one
core layer 10 and only one upper layer 20 at least trans-
lucent, on top of the core layer 10. In this example, the
translucent layer 20 covers the opaque core layer 10 at
least in the region of the security element. This translu-
cent layer 20 is intended to be fixedly attached to the
opaque core layer 10, for example by means of lamina-
tion technology.
�[0016] A revealing layer 22 is provided inside the inner
layer�(s) of the document, namely between the opaque
core layer 10 and the translucent upper layer 20 in the
example of figure 2. This revealing layer is made by print-
ing by means of a well known printing technique, for ex-
ample silk screen printing, or offset printing, or digital
press, or thermal printing, or laser printing etc. The re-
vealing layer can be printed either onto the upper surface
12 of the opaque core layer 10 or onto the lower inner
surface 23 of the translucent layer 20. This revealing layer
22 is like a filter and comprises a set of substantially
opaque lines 24 that are parallel. In fact filter comprises
substantially opaque lines 24 and clear gaps 25 between
the lines. The opaque lines 24 have a certain width L and
so do the gaps 25. The period P of the filter is defined by
the sum of the line width L and the gap width G.
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�[0017] A security pattern 11 comprising security mark-
ings A and B, decomposed into bands that are inter-
leaved, is printed onto the main upper surface 21 of the
translucent layer 20, i.e. the external surface of the doc-
ument in this example, above the filter lines 24 of the
revealing layer 22.
This security pattern is advantageously printed during
the personalization stage of the document and can there-
fore containing personal data. It is printed using a printing
technology commonly used in the field of the cards, such
as thermal transfer, inkjet, laser printing, offset, or silk
screen, etc... Each security marking A and B is decom-
posed into bands that are spaced from a distance P from
each other, and each band of one security marking A is
interleaved with two bands of the other security marking
B and reciprocally.�
The distance P between each band of each security
marking must be substantially the same as the period P
of the revealing layer 22.
�[0018] When tilting the document, such that only one
of the markings A or B is seen against the clear gaps 25
of the revealing layer 22, this marking is seen clearly. In
the example of figure 2, one can see that marking A can
be viewed when tilting the document at a viewing angle
VA, and the marking B can be viewed when tilting the
document at a viewing angle VB.
�[0019] In order to be able to read all the security mark-
ings of a security pattern, at different tilt angles, the re-
vealing layer 22 is preferably printed with substantially
the same color as security markings. In this way, the view-
er can view each marking as if the revealing layer would
have been between him and the markings, because his
eye only perceives the same color and is insensitive to
which parts of the element are deeper than the other.
�[0020] In the embodiment that has been explained in
regards with figure 2, only the effect of variable image
has been described, i.e the security element enables to
display sequentially either a first security marking A (first
image) or a second security marking B (second image)
depending on the tilt angle. However, it is possible to
display security pattern with other visual effect, such as
for example movie or animation, three- �dimensional ef-
fect, magnification etc. Depending on the desired visual
effects, the security pattern may contain a plurality of
images, the gap width compare to the line width being
determined by the number of images to be displayed,
and the distance between the revealing layer and the
security pattern is also adjusted. The gap width G essen-
tially defines the resolution requirements for the mark-
ings. For the magnification or other moiré band phenom-
ena, it is necessary to tune both the filter and the security
pattern.
�[0021] Figure 3 shows an example of the different im-
ages viewed by a viewer at different tilt angles of a doc-
ument. In this example, security markings (represented
by the numbers 5 and 6) and opaque lines 24 of the re-
vealing layer are printed with the same black color. Con-
sequently, the viewer can view each marking as if the

revealing layer would have been located between him
and the markings, because his eye only perceives the
same color and is insensitive to which parts of the ele-
ment are deeper than the other. The period P of the re-
vealing layer 22 is defined by the sum of the line 24 width
L and the gap 25 width G and is substantially the same
as the distance between each band of each security
marking. Therefore, at a first predetermined viewing an-
gle α of the document, the viewer can read the first se-
curity marking, which is the number "5" in the illustrated
example, and at a second predetermined viewing angle
β he can read the second security marking, which is the
number "6" in the illustrated example. For simplification,
the revealing layer 22, comprising a set of interleaved
opaque 24 and transparent or clear 25 lines, is schema-
tized as a roughly square in the drawings. However it can
take all types of mathematical forms such as circles,� spi-
rals, wavy lines, triangles, etc ... provided the distances
P between opaque parts are always identical.
�[0022] In this example, the width L of the opaque lines
24 of the revealing layer 22 and the width G of the gaps
25 between the opaque lines are equal, so that the se-
curity pattern is able to display two distinct data/�images,
"5" or "6", that are revealed when tilting the document
such that the markings are seen in between the lines 24.
The line width L and period P of the revealing layer 22
together define the resolution required from the mark-
ings: viewer sees through in between the opaque lines
24 and should only see one meaningful marking (image/
data) from the security pattern at a time. If the line width
L and the gap G between the lines are equal, one can
have two distinct data/�images revealed when tilting the
document such that the markings seen in between the
lines switch. If the gap G is one half of the line width L
(i.e. gap G is one third of the period P; for example gap
width G= 50 Pm, line width L=100 Pm, and new line every
P =1 50 Pm), one can have three images in the markings.
If the gap G is one third of the line width L (gap G is one
fourth of the period P, for example gap width G= 50 Pm,
line width L=150 Pm, and period P=200 Pm), one can
have four images/�data, etc. The gap G essentially defines
the resolution requirement for the markings.
�[0023] Figure 4 shows the same cross sectional view
of a security element as in figure 2, except that the thick-
ness of the transparent layer 20 is much higher, so that
the distance between the revealing layer 22 and the se-
curity pattern 11 is increased. In this case, the required
tilt angle (VA + VB) to switch between the markings A
and B is consequently smaller than in the case of figure
2. A variant may also consist in providing a plurality of
transparent sublayers, in order to increase the distance
between the revealing layer 22 and the security pattern
11.
�[0024] The distance between the markings A and B of
the security pattern 11 and the revealing layer 22 together
with the width G of the gaps 25 in the revealing layer 22,
defines the tilt angle needed to switch between images/
data A and B of the security pattern.
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�[0025] Ideally, if the markings are decomposed into
bands, each having a band width d1, the line width L in
the revealing layer 22 should be 10 or 20 % larger, and
the gap width G in the revealing layer 22 should be equally
much smaller (period remains the same), in order to en-
sure that only one marking A or B is seen clearly at a time.
�[0026] Figure 5 is a detail of the schematic security
element of figure 4, and enables to explain the relation
between the viewing angles VA, VB, the thickness of the
translucent layer 20, and the widths of the opaque lines
24 and the gap lines 25 of the revealing layer 22. The
viewing angle VA enables to see marking A, and viewing
angle VB enables to see marking B. In the illustrated
example, for simplification of the explanation, the widths
of the opaque lines 24 and the gap lines 25 of the reveal-
ing layer 22 are equal, and assumed to be equal to d1,
which is the width of a band of each marking A or B. The
tilt angle to switch between marking A and B is equal to
the sum of the viewing angles VA+VB. The reference d2
corresponds to the thickness of the translucent layer�(s)
20 and also to the distance between the makings A and
B of the security pattern 11 and the revealing layer 22.
There is a simple trigonometric relationship between the
line and gap widths d1 and the distance d2 between the
markings and the revealing layer, which is the following:
tan (VA) = a*d1/d2; tan (VB) =b*d1/d2; a+b=1. The ratio
between the constants a and b depends on the position
of the marking with respect to the revealing layer. Indeed,
if marking A is located just above the gaps 25 of the re-
vealing layer 22, then a=0 and b=1 and reciprocally.
�[0027] Figure 6 shows other possible variants of loca-
tion of the optical variable security element according to
the invention, in an identification document. In fact, the
revealing layer 221, 222, 223, 224 can be located any-
where inside the inner layers 31-34, provided that it is
covered by only at least translucent layer�(s) and that it
is located below the security pattern 111a-�11d, 112a-
112c, 113a-�113b, 114a. In the example of figure 6, the
identification document comprises an opaque core layer
10 and a plurality of upper layers 31-34 at least translu-
cent. The revealing layer is provided inside the inner lay-
ers 31-34 of the document, and more particularly either
between the opaque core layer 10 and the first upper
layer 31 (reference 221), or between first and second
upper layers 31, 32 at least translucent (reference 222),
or between second and third upper layers 32, 33 at least
translucent (reference 223), or between the third and
fourth upper layers 33, 34 (reference 224). Then, de-
pending on the location of the revealing layer 221, 222,
223, 224, the security pattern can be printed on one or
more of the upper layers 31-34 at least translucent that
are located above the revealing layer. Consequently, in
the examples of figure 6, if the revealing layer 221 is
provided between opaque layer 10 and first upper trans-
lucent layer 31, then the security pattern can be provided
either between two of the upper layers 31-34 (see refer-
ences 111a, 111 b and 111c) or on the main external
surface of top layer 34 (see reference 111d). In the third

example where the revealing layer 223 is provided be-
tween translucent upper layers 32 and 33, then the se-
curity pattern can be provided either between upper lay-
ers 33 and 34 (see reference 113a) and/or on the main
external surface of the top layer 34.
�[0028] The revealing layer may be printed on either
surface of the layers between which it is intended to be
provided, or it may be laser engraved in an additional
laser-�sensitive layer provided between the layers where
the revealing layer has to be located.
�[0029] The security pattern is printed using offset or
other technology commonly used in the manufacturing
of identification documents. When it is provided on the
main external surface of the top layer 34 (see for example
references 111d, 112c, 113b, 114a), it may be printed
during personalisation stage using thermal sublimation
printing. It can also be laser engraved into an additional
laser-�sensitive layer provided at the location where the
security pattern has to be placed, above the revealing
layer.
�[0030] In an alternative, more than one security pattern
may be provided on at least one upper layer above the
revealing layer.
�[0031] As the security element, that has just been de-
scribed, applies to all documents, whatever the location
of their printed personalization, i.e it applies also to all
documents that are personalized onto their surface; it
can also apply to documents having colored personali-
zation. As previously described,� the easiest way to real-
ize the security element is to use only one color for the
opaque lines 24 of the revealing layer 22 and for the
markings to be viewed. However, for documents that
have colored personalization, one can realize such se-
curity element with varying colors. For that, one can use
for example a colored translucent layer, and markings of
different colors somewhat translucent, so that the colors
seen are mixed when the markings overlap the gap lines
25 of the revealing layer 22.
�[0032] Another variant to do such security element with
varying colors, is illustrated on figure 7, which shows a
schematic cross-�section of such a security element. In
this embodiment, the security pattern 11 comprises for
example four different markings A to D that are intended
to be viewed sequentially. For that, the gap width G of
the revealing layer 22 is one fourth of the period P, or
one third of the line width L of the opaque lines 24. The
opaque lines 24 are in black color, while each marking
A-�D of the security pattern 11 is of different color, for
example A is in red, B is in yellow, C is in blue and D is
in green. Then, by tilting the document at the different
viewing angles VA to VD, it is possible to see the different
markings, when they overlap the gap lines of the reveal-
ing layer 22, with their own color. As black is sufficiently
opaque, it is not possible to see the other markings when
they overlap the opaque lines 24.
�[0033] Another variant would be to use a revealing lay-
er where opaque lines 24 are printed with a color, like
blue for example. Then, the security pattern could be
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realized with two different markings, each having its own
color, like blue and yellow for example. Then, the blue
marking is not seen when viewed such that it overlaps
the opaque blue lines, but it is seen in blue when seen
in between the blue lines of the reveling layer. On the
other hand, the yellow marking is not seen when it over-
laps the opaque blue lines, but it is seen in green when
viewed at a viewing angle such that it is seen just above
the clear gap lines, in between the opaque lines, because
in this case the eye mixes the colors seen in the opaque
lines of the revealing layer and in between the opaque
lines. This embodiment relies on the combination on high
resolution in printing and sufficiently long viewing dis-
tance for the eyes to perceive the colors mixed.
�[0034] Figure 8 shows an ID card comprising, such a
security element. The card comprises at least one
opaque layer 10 and an at least translucent layer 20. The
personalization information 7, 8, comprising personal da-
ta 8 and a photography 7 of the owner for example, and
a security pattern 11, which can also contain personal
data, are printed onto the main external surface 21 of the
translucent layer 20, during the last step of the manufac-
turing process. The revealing layer 22 comprising parallel
lines can be printed either onto the upper surface 12 of
the opaque layer 10 or on the lower surface 23 of the
translucent layer 20. The translucent layer is fixedly at-
tached to the opaque layer. In this case, there is no prob-
lem of registration between the complex image 11, con-
stitutive of the security pattern, and the revealing layer
22, provided that the revealing layer 22 and the inter-
leaved bands of the security pattern have substantially
the same period P.
�[0035] The thus described embodiments increase the
security of all types of identification documents because
they apply not only to the documents that are personal-
ized inside, but also to all documents that hold person-
alization information onto their external surface.
�[0036] The revealing layer 22 and security pattern 11
of the security element can be made in different ways.
For example, the revealing layer can be printed on a layer
inside the document, while the security pattern is printed
onto the surface of an upper layer or onto the external
surface of the document simultaneously to the color per-
sonalization; or the revealing layer may be laser en-
graved inside a laser sensitive layer placed inside the
document, while the security pattern is printed onto the
surface of an upper layer or onto the external surface of
the document simultaneously to the color personaliza-
tion; or the revealing layer may be printed on a layer
inside the document, while the security pattern is laser
engraved into an upper layer or into the top layer of the
document.
�[0037] The security pattern may comprise all types of
markings, such as a photography and/or an image and/or
a number and/or a text etc.

Claims

1. Security element for an identification document, said
security element comprising a security pattern (11)
and a revealing layer (22), said security pattern com-
prising security markings (A, B, C, D; 5, 6) intended
to be displayed with visual effects depending on the
tilt angle of the document, characterized in that the
revealing layer (22) is located inside the inner layers
of the document, below an upper layer (20, 30,
31-34) at least translucent, which is printed with said
security pattern (11).

2. Security element of claim 1, wherein the upper layer
(20) is the top layer of the identification document
and is printed onto its main external surface (21).

3. Security element of claim 1, wherein said upper layer
(31) is covered by at least one another layer (32-34)
at least translucent.

4. Security element of claim 3, wherein said another
layer (32-34) at least translucent is printed with an-
other security pattern.

5. Security element of claim 1, wherein the revealing
layer (22) comprises a set of parallel substantially
opaque lines (24) interleaved with clear gap lines
(25).

6. Security element of claim 1, wherein the opaque
lines (24) of the revealing layer (22) are of substan-
tially the same color as the security pattern (11).

7. Security element of claim 1, wherein each security
marking of said security pattern is of different color.

8. Secure identification document comprising at least
one inner layer (10), an upper layer (20, 31-34) at
least translucent, and a security element as claimed
in one of claims 1 to 7, wherein the revealing layer
(22) is placed inside inner layer�(s) (10) of the docu-
ment and below the said upper at least translucent
layer (20, 31-34), said security pattern (11) being
printed onto said upper layer (20, 31-34).

9. Secure identification document of claim 8, wherein
said security pattern is provided on the main upper
surface of said upper layer (20, 31-34).

10. Method for manufacturing a secure identification
document comprising a security element, said secu-
rity element comprising a security pattern (11) and
a revealing layer (22), said security pattern compris-
ing security markings (A, B, C, D; 5, 6) intended to
be displayed with visual effects depending on the tilt
angle of the document, said method comprising the
following steps: �

9 10 



EP 2 123 470 A1

7

5

10

15

20

25

30

35

40

45

50

55

- providing the revealing layer (22) inside inner
layer �(s) (10) of the document and below an up-
per layer (20, 30) at least translucent,
- printing security pattern (11) and /or personal-
ized information (7, 8) on an at least translucent
layer (20, 31-34) located above the revealing
layer (22).

11. Method of claim 10, wherein the security pattern is
printed onto the external surface of the said at least
translucent layer (20).

12. Method of claim 10, wherein the revealing layer is
provided by laser engraving into an additional laser
sensitive layer, which is located between the inner
layer (10) and the upper at least translucent layer
(20).

13. Method of claim 10, wherein the revealing layer is
printed either on the upper surface of an inner layer
(10), or on the lower surface of said upper layer (20,
31-34) at least translucent.

14. Method according to anyone of claim 10 to 13,
wherein the revealing layer (22) is made so as to
form a set of parallel substantially opaque lines (24)
interleaved with clear gap lines (25).
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